Blended learning resulted in improving learning and student satisfaction. A cross-sectional study was done to determine the perception and attitude of undergraduates among gender, years of study and departments. There are three domain that has been considered which is perception, the concepts of blended learning and the negative impression are explored in this study. A total of 126 students from Year 1 and Year 2 were recruited as respondents from two departments in the university in Kuala Lumpur. Students had high preferences to perception and concepts of blended learning. In terms of perception, there was a significant difference in the departments to blended learning among biomedical and nutrition students. There was a significant difference for domain negative expression and concept of blended learning between department according to the result of multivariate test.
INTRODUCTION
Blended learning is a combination of conventional learning and e-learning using web and internet applications (1) . Blended learning can also refer to a combination of several methods in devices such as smartphones. Popular applications such as Kahoot! and web EdTech tools such as Blendspace can be used to enhance the Furthermore, studies have shown that combining blended learning with conventional teaching, such as e-learning with face-to-face lectures, has enhanced the teaching and learning process. Nowadays, more researchers are interested in studying and examining the various factors that influence students towards using the e-learning system. Previous studies reported that using blended learning by including "gamification" has made study more fun and interesting (7) . Implementing blended learning involves combining several sources of teaching materials and methods, so that the student can apply them in their learning to improve academic performance compared to traditional methods. In the perceptions of the users, blended learning is easy to use on computers, smartphones and tablets. However, much depends on the information and technology skills of the user and they may require hands-on support from their friends and instructors if they are not confident users of e-learning systems. Previous studies have shown that e-learning systems can lead to success in students' academic performance and to increased instructor and student satisfaction (8) . Many higher education institutions worldwide are gradually introducing blended learning to enhance teaching and learning. The previous study in Europe indicates that most universities have a great interest in applying Massive Open Online Courses (MOOC) in their curricula (9) .
The students' perception and attitude towards blended learning is important to determine the acceptance of these new methods. Students and teachers work together to enhance the quality of learning and teaching. This study is to determine the perceptions and attitudes of undergraduate students towards blended learning. Therefore, the research question for this study is: Is there any difference of perception, attitude and negative impression between biomedical sciences students and nutrition students, according to year of study, gender and department? learning process. There are many differences between blended learning and conventional methods; one of the main differences is the use of a variety of media within the learning system. The advantages of the new learning process to the learners are that blended learning gives them an alternative way to learn and they can decide on how and where to get the information regarding the topics provided by teachers and lecturers (2) .
The use of social media such as Facebook in academic platforms has been popular since the year 2000. This innovation continues as many research studies have been designed to implement blended learning in order to improve the teaching and learning process thereby increasing teacher and student satisfaction. In addition, blended learning has been reported to facilitate and increase motivation for the student to explore knowledge whilst at the same time improving their soft skills such as communication and peer interaction. Many researchers have studied the effectiveness of the blended learning approach and identified many challenges, especially the need for educators to become up-to-date with the technologies involved. In Malaysia, technology gives encouragement and motivation to teaching and learning activities, thereby attracting increasing attention from both students and professionals, especially in higher education institutions (3) .
The application of the blended learning process among the students has resulted in an increase in the percentage of students passing examinations (4) (5) . Blended learning has become part of the teaching materials and learning experiences that are increasingly important to both instructors and students (3) . Blended learning is a good exercise to encourage students to use technology such as the internet instead of lecture notes (6) . Moreover, it has positive impacts by increasing their creativity and developing previously little-used skills such as adding videos to their presentations. In our study, blended learning is referred to Ifolio, Kahoot!, YouTube and Facebook.
among Years 1 and 2 from the nutrition and biomedical science departments. The normality test was conducted using the Kolmogorov-Smirnov test, the Skewness ratio and Boxplot. The data was normally distributed therefore the independent t-test was used to examine the perceptions of, and attitudes to, blended learning for the selected groups of students. Table 1 showed the total number of students was 126 from the two departments. There were 64 Year 1 students and 62 Year 2 students. Of these, 86 students were from Biomedical Science Department and 40 students were from nutrition department. According to gender, there were 24 male students and 102 female students. While for race, there were 92 Malay, 22 Chinese and 14 Indian students.
RESULTS
The descriptive results from Table 2 indicated that the total overall mean for the student's perception and attitudes is 47.73, the negative impression is 36.103 and the concept in blended learning is 45.198. The data was been categorised to "not preferable", "moderate preferable" and "preferable" using percentile. The total mean score for student perceptions and attitudes, and the concept of blended learning had score more than 45, therefore both sections were in the category of preferable level. This indicated that on average student appreciate and prefer the blended learning as a medium of giving lecture and assignment instead of face-toface learning. Table 3 , the mean score of perception and attitude for nutrition and biomedical sciences department were 45.42 and 44.38 respectively. Meanwhile, according to the year of study, the mean score of perception and attitude for Year 1 and Year 2 were 47.91 and 46.98. This indicated that the students from the biomedical sciences department and Year 1 preferred blended learning compared to the
According to

METHODOLOGY Participants
The participants consist of 126 students from two different university undergraduate departments in Kuala Lumpur, Malaysia. The selection of students was made using stratified sampling methods. Firstly, the size of the required sample was calculated. Then it was stratified according to the departments involved, nutrition and biomedical sciences. Furthermore, the proportion of the total students from each department was calculated. Using this proportion, the total sample for each department was calculated. Then, the proportion of students according to department was used to determine the sample size for Years 1 and 2. Usually, the proportion of students per year of study is almost the same. The exclusion criteria for the sample was, if the student was absent, deferred or involved in practical work.
Instrument
The survey questionnaire was adapted and modified from a previous study by Ja'ashan (10) . The researcher developed the questionnaire by critically reviewing the literature related to blended learning. The validity and reliability of the questionnaire have been tested systematically. The questionnaire consists of 36 items which are categorised into three domains: students' perceptions of, and attitudes to, blended learning; negative impressions of blended learning; and the concepts of blended learning. The scoring of this questionnaire uses a 5-point Likert scale scored from 1 to 5; strongly disagree, disagree, undecided, agree, and strongly agree. However, for negative questions the scoring was the opposite of the positive questions.
Analysis
The data were analysed using descriptive analysis to determine the level of perceptions of, and attitudes to, blended learning score represents for Q18, "the blended learning was a waste of time". Meaning that, on average student disagree that blended learning is a wasting time. Meanwhile, Q13 scored the lowest mean which indicated that on average the student agreed on slow internet connectivity is the main problem of blended learning.
Results also shows for Domain 3, which is the concept of blended learning. The highest mean score was for Q25, "students agreed that the online videos allow us to listen to a native speaker". This indicated that on average students agreed that the usage of online video helps them to understand the topic of the lecture much clearer. The lowest score was for Q27, "blended learning more convenient than face-toface". This showed that on average the students disagree that blended learning is more convenient compared to face-to-face learning. This may be due to the curriculum student from the nutrition department and Year 2 student.
Based on the descriptive results, the highest mean score was for Q1 which is the web for e-learning in university system is present logically and the lowest mean score was Q9 which is blended learning task is clear. This means the students agreed that the e-learning system in the university is useful for them to upload assignments and to download lecture notes. However, the instructions given by the lecturers through the e-learning system were not clear and this gives problems to them to understand what they need to do for the assignments.
Next, descriptive result also shows the results for Domain 2, regarding the negative impression. The scoring in the questionnaire indicate that the highest score represents the lowest negative impression. According to the descriptive result, the highest mean biomedical science students (mean = 48.38, standard deviation = 7.37), t(124) = -2.21, p = 0.029. However, there was no significant mean difference of concept and negative impression on blended learning between department (p > 0.05).
According to the year of study for perception and attitude (refer Table 4 ), the number of participants for Year 1 students (n = 64) and Year 2 students (n = 62). The t-test was not statistically significant, with the Year 1 students (mean = 47.91, standard deviation = 5.49) reporting perception and attitude at 0.922 (the difference between the two means), the positive sign indicates that Year 1 students had higher mean score than Year 2 students (mean = 46.98, standard deviation = 8.45), t(124) = 0.730, p = 0.467. Meanwhile for other variables concept and negative impression showed no significant mean difference (p > 0.05)
for Year 1 and Year 2 which is more on learning the basic concept compare to applications. Therefore, it was challenging for them to understand lectures using blended learning or many media compared to conventional method of learning.
Independent t-test was used to analysed on a sample of 126 students to examine the differences in the year of study and department on the student's perception and attitude of blended learning. The results were presented in Table 3 for domain perception and attitude by department with nutrition (n = 40) and biomedical science (n = 86). The t-test showed statistically significant difference, with the nutrition department (mean = 45.42, standard deviation = 6.07), reporting perception and attitude at -2.21 (the difference between the two means). The minus sign indicates that nutrition department students had lower mean score than department (F = 4.509, df = 1, p = 0.036). Partial eta square was 0.035 indicating the interaction effect is small. Meanwhile for perception, both of the main effects gender and department showed significant mean difference as shown in Table 5 . However, the interaction effect gender × department was not significant (F = 0.460, df = 1, p = 0.499)
DISCUSSION
In this study there were three domain and the highest total score was moderately. Students had low levels of negative impression towards blended learning. This finding is parallel to a study in Greece, which indicated that there was no significant difference of behaviour among students before and after implementing blended learning (11) . However, the finding was in contrast with a study in Spain, where the students showed positive effects towards blended learning and increased their performance in class (12) . The concept of blended learning in this study was mostly on how the blended learning will benefit them. The results indicated that it was moderately preferred by the student. This was parallel with other study in Saudi, where the student agreed that blended learning will make them easier to communicate with instructor through the internet, short message service (SMS), Facebook and A two-way ANOVA was done on a sample of 126 students to examine the interaction of gender, year of study and department on perception and attitude of blended learning. Based on Table 5 , the main effects which is department (F = 4.792, df = 1, p = 0.03) was significant. Meanwhile the main effect year of study (F = 0.913, df = 1, p = 0.33) was not statistically significant. The test statistic also showed no significant interaction between year of study and department on perception and attitude of blended learning, F = 2.749, p = 0.1. Partial eta square (η 2 = 0.022) indicates that the interaction effects between the variables is small. Hence, the interaction of year of study and department on perception and attitude of blended learning among undergraduate students learning is weak. From the profile plot it indicated that the perception on blended learning was higher among Year 1 student compared to Year 2 student from nutrition department. Whereas, the perception on blended learning was higher among Year 2 compared to Year 1 student from biomedical science department.
Another interesting result showed that for domain concept of blended learning, the main effects which is department and interaction effect showed significant mean difference. Based on Table 5 , the main effects showed (F = 4.617, df = 1, p = 0.033) and interaction effect gender × Personal devices assisted student learning and the layout was stated to be attractive. Students found that blended learning is more convenient than face-to-face learning, especially with devices such as tablets and smartphones (19) . The negative impression among students stated that blended learning can be difficult for them to do, especially when there are problems with internet connections. Sometimes the technology makes the students feel socially isolated and wasted their time as they need to spend more time on the internet. The main challenge for blended learning is slow internet connections. Therefore, universities, colleges and schools should have a good internet connection to implement blended learning (20) . Besides that, for group work in blended learning the cooperation of group members is important for completing the task. For example, the facilitator needs to give a reminder to all group members to do some of the task.
There were many challenges faced by the university in adopting blended learning.
A study in Saudi Arabia showed that it required a significant amount of time to others. By using blended learning, students can watch the online video many times in order to understand the lecture or the topics (13) . Furthermore, study also showed that engineering and health science student prefers the use of Facebook, YouTube and blogs as this will motivate them to understand the lecture better (14-15).
The levels of students' perceptions and attitudes towards blended learning were discussed by item. Students agreed that Ifolio, Kahoot!, YouTube and Facebook are presented logically. Students perceived that the blended learning activities give them a chance to read. Students stated that the blended learning courses are interesting and useful. Students agreed that the concepts in blended learning, such as the online videos, allowed them to listen to native speakers (16) (17) . However, in the students' perceptions, the instructions in the assignments are not clear. This is parallel with previous study in Malaysia, as the students found it difficult to understand the content due to the use of English language jargon and terminologies (18) . change the culture of a university which has been used to conventional methods of learning. Furthermore, the instructor of the course must decide the suitable design of blended learning that can catch the attention of students (21) . Besides that, another study in the United States showed the challenges in designing the assessment and grading in blended learning. However, blended learning does increase the interest and participation of the students in class during face-to-face lectures (22) . Furthermore, a study in Malaysia indicated that the problems arising from blended learning concerned the speed of the internet connection and many assignments to be done online (19) . In order to make blended learning is successful in the learning curriculum it must be attractive, easy to use and adding chat box (23) .
There are many advantages and disadvantages in using blended learning. Most of blended learning succeeds in motivating students to participate actively in class and achieve a good academic performance. However, students tend to spend a long period of time on the internet to do a task and download the notes. This may cause them to be less socially involved with the people around them. The student must develop a good time management to achieve a study-life balance in the university in order to become involved with other activities.
CONCLUSION
Blended learning has been stated to increase students' commitment and perseverance in learning activities and class attendance. Students had moderate preferences with regard to perception, attitudes and concepts. Students have a more positive attitude towards blended learning as it enhances and supports the learning process with low levels of negative impression. There were no differences in the years of study and the departments to blended
